Abstract
This study aimed to investigate the socioeconomic and nutritional factors associated with disordered eating among Brazilian female college students (n = 2,489 
Introduction
Disordered eating is described as a broad spectrum of eating related problems, including dysfunctional behavior related to dissatisfaction with body shape or size, and inadequate eating behavior, such as purgative practices, binge eating and diet restriction to lose or control weight 1, 2, 3 .
Partial syndromes of eating disorders and associated risk behavior are well documented 4, 5, 6 and it is known that the prevalence rate for partial syndromes is at least twice that of complete syndromes. Research highlights that the rate of development of complete eating disorders from partial syndromes varies from 14% to 46% 7 .
Besides the association with classic eating disorders, disordered eating may accelerate weight gain 8 and generate several psychological and behavioral consequences, such as serious stress, low self-esteem, personality problems and drug and alcohol abuse 8, 9 .
Disordered eating behaviors are particularly common in young females and are considered "epidemic" among teenagers and college women. The treatment of these debilitating disorders is considered expensive from the health point of view 2, 8, 9, 10 .
Despite this, research on risk behavior related to eating disorders in Brazil is generally limited to sporadic isolated regional studies 11, 12 and there is little systematic discussion about the characteristics and frequency of disordered eating among the Brazilian population.
A study that evaluated eating attitudes of Brazilian female college students using the Eating Attitude Test (EAT-26) 6 found a 26.1% prevalence rate of risk behavior related to eating disorders and a positive correlation between the EAT-26 scores and the Disordered Eating Attitude Scale (DEAS) scores 13 . Considering the high prevalence of risk behavior and the relevance of disordered eating, some of the results of this study are jointly evaluated to analyze specific behaviors from the spectrum of disordered eating, such as dieting and skipping meals. The present study aims to evaluate the presence of such practices and investigate the socioeconomic and nutritional factors associated with selected disordered eating behaviors in a sample of female college students across all Brazilian regions.
Methods

Study design
The present study is linked to a project that evaluated eating attitudes among Brazilian female college students. The sample was obtained through a partnership between public and private higher education institutions listed by the National Nutrition Board that were invited to participate by electronic mail. Since no data on disordered eating was available, the sample size was calculated based on a previous study of eating disorder risk among female college students in Brazil 14 , resulting in a necessary sample size of 117 subjects per region.
Participants
A total of 130 institutions were contacted, of which 37 (28.5%) responded and signed a research partnership agreement. For each institution, an average of 80 questionnaires was sent to randomly selected students undertaking undergraduate courses related to health according to the following inclusion criteria: female sex; age > 18 years and < 50 years, signed informed consent form. Dietitians or students undertaking undergraduate courses in nutrition were excluded because studies have shown that nutrition students have different eating behaviors 14 .
A total of 2,925 questionnaires were sent and 2,547 completed forms were received (87.1% response rate) 14 . Response rate by region was: 94.1% the North (three institutions); 95.7% for the Northeast (five institutions); 71.1% for the Central West (five institutions); 85.9% for the Southeast (12 institutions); and 89% for the South (12 institutions). Although the Central West Region response rate was particularly low, it was still above the necessary sample size calculated by region. Furthermore, although the amount of institutions in the North and Central West Regions was lower, these numbers are proportional to the number of existing higher education institutions and college students in these regions 14 .
Partially or incorrectly completed forms (n = 58) were excluded, resulting in a final sample of 2,489 female college students from 37 institutions in the five regions of Brazil.
Measures
Each institution received specific information about research design and instructions regarding the questionnaires 14 . Specific questions from the DEAS 15 and the EAT-26 16 were evaluated to analyze disordered eating behaviors. Brazilian studies have evaluated risk factors for eating disorders as a whole (using scaled scores), but have rarely addressed the frequency of purgative practices 11, 12 . The present study therefore selected questions and statements related to other common disordered eating behaviors that have received little research attention.
The DEAS comprises 25 questions that evaluate eating attitudes scored based on the Likert scale. It was developed and validated with Brazilian female college students 15 "Yes" answers to question 4 and 7, and choosing options C or D as the answer for question 12 were considered positive for disordered eating. The option B to question 12 was not considered DE behavior because it was understood as indulgence, i.e., an "all or nothing" behavior, and not specifically binge eating.
The EAT-26 is a self-administered and comprises 26 questions used to screen eating disorder symptoms. We used the following statements of the validated Portuguese version 16 .
• EAT 9: "Vomit after I have eaten".
• EAT 23: "Engage in dieting behavior".
The answer options were: always, usually, often, sometimes, rarely and never. The options with scores different from zero -always, usually, often 16 -were considered positive for disordered eating behavior.
For both the DEAS and EAT, answers were related to the present, since a specific period of time was not described in the explanation of the questions.
Age, self-reported body weight and height were also informed 14 ; individual per capita income in number of minimum wages (total family income divided by number of people at home), and education level of the head of the family were also informed 14 .
Statistical analysis
The general characteristics of the students were described by region, age (both as a continuous variable and according to the following age categories: ≥ 25 years; 20 to 24 years; ≤ 19 years), education level of the head of the family (middle or college, elementary, incomplete elementary or illiterate), per capita monthly income in number of minimum wages (≥ 2 MW, < 2 MW), and nutritional status according to the body mass index (underweight: BMI < 18.50kg/m 2 ; normal range weight BMI = 18.50-24.99kg/m 2 ; overweight or obese BMI ≥ 25kg/m 2 ). The frequency of positive answers to each question was analyzed by region using Pearson's chi-square.
To investigate socioeconomic factors (education level of the head of the family and per capita income) and nutritional factors (BMI classification) associated with the answers to the questions used to evaluate disordered eating, we used Poisson regression models with robust variance to estimate prevalence ratios (PR). In these models, the disordered eating behavior was the dependent variable, and the independent factor of interest was included, controlling for age and region of Brazil. Controlling for age was deemed necessary because it is a biological characteristic of each participant. The variable region was controlled (using the Central-West as reference) because a previous study suggested the existence of differences in eating habits between the different regions of Brazil 14 . Moreover, since socioeconomic factors may affect nutritional status 17 , an additional adjustment for socioeconomic variables was performed to estimate the PR of BMI categories where the education level of the head of the family or the per capita income showed a p-value of < 0.20. We also analyzed the proportion of positive answers by higher education institutions but no significant association was found. All analyses were conducted using the software Stata 11.2 (Stata Corp., College Station, USA).
Students signed an informed consent form. The study was approved by the Research Ethics Committee of the School of Public Health, São Paulo University (CEP 211/06 -number 1351).
Results
The general characteristics of the students are shown in Table 1 . Table 2 shows the positive answers to disordered eating questions. The most frequent response (40.7% of the total sample) was dieting in order to lose weight (10.7% of the total sample answered always to this question, varying between regions from 9.5% in the Northeast to 12.6% in the Central-West), followed by using compensatory methods after eating more than usual, skipping meals to avoid putting on weight, and not eating or just drinking liquids to lose weight. Frequency of skipping meals varied among regions (χ 2 = 11.06; p = 0.03), with higher frequency in the North and lower in the South. The least frequent Table 1 General characteristics of Brazilian female college students (N = 2,489). * The number of participants may differ from 2,489 due to missing information. Table 2 Frequency (%) of positive answers to questions evaluating disordered eating among Brazilian female college students (N = 2,489) by region. behavior was vomiting; in such cases the most frequent answers were often or sometimes and in the South and Southeast regions a small percentage of participants answered always (0.1% and 0.5%, respectively).
After adjustment for age and region, it was observed that not eating or just drinking liquids and skipping meals to lose weight were positively and monotonically associated with nutritional status, but not with socioeconomic character-istics (Table 3 ). The practice of these behaviors as a weight control strategy was approximately 50% more prevalent in overweight or obese students than students with normal body weight (p < 0.01).
Using compensatory methods after eating more than usual and dieting were positively associated with the education level of the head of the family. The lower the education level, the lower the PR for positive answers to these questions. Where the head of the family was illiterate or had not completed elementary school the prevalence of these behaviors was lower (15% and 13%, respectively) compared to those whose head of the family had middle level education or attended college, regardless of age or region (p = 0.04). Furthermore, a positive association was found between these two questions and nutritional status after adjustment for age, region and education level of the head of the family (Table 3 , model 2).
The use of compensatory methods was 71% less prevalent among underweight students and 44% more prevalent among overweight/obese students than in students with normal body weight (p < 0.0001). In addition, dieting to lose weight was 78% less prevalent in underweight students and 83% more prevalent in overweight/ obese students than in students with normal body weight (p < 0.0001).
No association was found between vomiting and socioeconomic characteristics and nutritional status.
Discussion
The present study of disordered eating behaviors among Brazilian female college students observed that all the evaluated behaviors were frequent across all regions, with the exception of vomiting; dieting in order to lose weight and the use of compensatory methods after eating more than usual were particularly common practices.
Other studies have found that 64% of the female college population had some type of disordered eating habit. It is important to note however that it is difficult to estimate prevalence due to a lack of universal evaluation criteria 18 . It is important to note that the evaluation of the specific question regarding diet practice by the present study showed much higher prevalence (40.7%) than overall risk behavior (26.1%) assessed by the previous study of the same group which considered the scaled score of all EAT-26 responses, emphasizing the importance of specific behavior evaluation. Furthermore, based on all positive answers to the behavior questions evaluated by the present study, 56.2% of the sample had some type of disordered eating habit, showing that the results of this study are similar to the findings of other studies carried out elsewhere.
In this first evaluation in the Brazilian context, specific socioeconomic and nutritional factors (per capita income and education level of the head of the family and BMI) associated with disordered eating were explored. It is proposed that future studies should assess other associated factors, such as thin ideal internalization, body dissatisfaction, sociocultural influences and stress.
Frequency of disordered eating behaviors • Vomiting
The prevalence of vomiting was low and no association was found between this practice and the proposed risk factors. This habit is the most serious of the disordered eating behaviors evaluated by this study and has dangerous implications 19 and to date few studies in Brazil have explored this purging behavior separately. Therefore, we believe that even such a relatively low prevalence is still cause for alarm and it is recommended that this behavior should be a focus for prevention initiatives.
Widespread research on disordered eating among adolescents 4, 10 shows that between 5 and 15% of girls adopt purging practices (vomiting or use of diuretics or laxatives). In Brazil, a study that evaluated specific compensatory methods in a probabilistic sample of 561 adolescents from public schools in Rio de Janeiro found that 1.4% admitted to vomiting every week, 2.1%, to used laxatives and 1.6% used diuretics 11 . Another study that evaluated the same practices among 1,524 randomly selected women aged between 12 and 29 years in the Southern Region of Brazil showed that 8.5% used laxatives, 3.1% fasted, 2.8% used diuretics and 1.4% vomited 12 .
The prevalence of vomiting observed by the present study is higher than the findings of the above studies and this result requires further investigation.
• Not eating or just drinking liquids and skipping meals
Skipping meals and not eating or just drinking liquids were the third and fourth most commonly used weight loss "strategies". It can be observed therefore that these scientifically questionable and potentially harmful methods are popular even among a theoretically more informed group of people. Biener & Heaton 20 found that dieting women were generally younger, had more years
Cad. Saúde Pública, Rio de Janeiro, 29(5):879-888, mai, 2013 Table 3 Factors associated with positive answers to the questions evaluating disordered eating among Brazilian female college students (N = 2,489). Note: PR (SE) was obtained using Poisson regression models with robust variance. Socioeconomic variables were retained in the analysis for additional adjustment of the association between disordered eating and nutritional status when p < 0.20.
of study and perceived themselves as healthy, even though 12 to 27% used dangerous or questionable weight loss strategies (24-hour fasting, laxatives, diuretics, pills, vomiting, hormones and supplements). It is assumed that there is a general lack of awareness of the fact that food restriction and irregular eating do not lead to long term weight loss or that these practices may decrease energy expenditure and are therefore potentially counter productive 8, 21, 22, 23, 24, 25, 26, 27, 28 .
• Dieting
Dieting was the most frequent disordered eating behavior analyzed, and it is known that especially young women diet in some moment of their lives 2, 25, 26, 28 20 . Considering that the majority of the present sample had an normal body weight, the prevalence of dieting could be considered somewhat higher than that found by the American study. It should be emphasized that current knowledge of nutrition and weight regulation confirms that dieting is fruitless and leads to weight regain, a decrease in metabolic rates and has physical and psychological consequences 8, 21, 22, 25, 26, 28 . Longitudinal studies have shown that dieting could be a predictor of future disordered eating, weight gain and obesity 29, 30, 31 .
Furthermore, in people with normal body weight, dieting has been associated with stress, mood changes, lower self esteem, and cognitive effects 20 . Longitudinal studies have also observed that 35% of individuals on less strict diet regimes became "pathological" dieters and that 20 to 30% of pathological dieters developed partial or complete eating disorder syndromes 5 .
• Using compensatory methods after eating more than usual
It is not possible to differentiate between the methods listed in the DEAS question 12 (dieting to physical activities, vomiting, laxatives and diuretics) because participants did not specify the compensation method used. We were unable to compare the results of this part of the analysis due to the lack of studies evaluating compensatory methods. However, the results highlight the flaws in the idea of such methods whose logic consists of treating food intake as "calorie credits", diverting focus from diet quality and contributing to the development of dysfunctional eating habits 21, 28 . The fact that dieting was the most common practice among the sample may suggest that this strategy is also the most commonly used compensatory method; however, further investigation is required to confirm this possibility. Also, given that vomiting had the lowest prevalence, it is reasonable to assume that the compensatory methods used are spread across physical activity, laxatives and diuretics.
If the results of the present study were comparable with the two Brazilian studies mentioned above, the prevalence of laxative and diuretics use would be around 2 to 8.5% and 1.5 to 3%, respectively 11, 12 . A computerized estimate (excluding diet, vomiting, laxatives and diuretics) suggests that the prevalence of physical activity as a compensatory method is around 50%. Physical activity is generally considered "healthy" and is rarely seen as compulsive, excessive or inadequate. However, it is sometimes used as compensatory method associated with eating disorders and may have psychological and physiological consequences 32 .
Associations with nutritional status and education level of the head of the family
The prevalence of positive answers for all questions was higher in overweight and obese students. Nunes et al. 12 also found that "abnormal" eating patterns were more prevalent among overweight and obese women in the Southern Region of Brazil. A simplistic conclusion is that given that these people are overweight they are more likely to experiment weight loss strategies. It is important to note that the other "less severe" behaviors evaluated by the present study, apart from vomiting or the use of laxatives and diuretics, are also ineffective and have dangerous health consequences 21, 22, 28 .
Women who are anxious about their weight are more likely to develop eating disorders 7 and, considering the sociocultural pressure in Brazil, it is reasonable to assume that the overweight students in the present study fall into this group. Overweight students have higher levels of body dissatisfaction and are stigmatized by current culture that proposes unattainable body and beauty ideals. Body dissatisfaction is a potential risk factor for disordered eating and the development of complete eating disorder syndromes and is associated with long-term weight gain 8 . Prevention and health promotion strategies should therefore focus on healthy eating and exercise instead of dieting and compensatory methods.
The variables skipping meals, not eating or just drinking liquids were associated with nutritional status and were more prevalent in overweight and obese students. On the other hand, compensatory methods and dieting were directly related to the education level of the head of the family and student's nutritional status. It could therefore be concluded that more "immediate" behaviors (skipping meals, not eating) are associated to current nutritional status, whereas behaviors that depend on internalized concepts, such as the appeal of compensatory methods or dieting, are also influenced by socioeconomic status. With respect to the latter factors, prevalence of these practices was lower in students from families where the education level of the head of the family was lower; no difference was found between intermediate or higher levels of education. We were unable to compare these results due to the lack of similar studies in the literature.
With regard to socioeconomic factors, no association was found between per capita income and disordered eating. However, prevalence of dieting and compensatory methods was lower in students from families where the education level of the head of the family was lower. Although it is appears that sociocultural pressure with respect to the ideal body and eating reaches all social classes due to the mass media and global homogenization of beauty ideals, this result suggests a difference in behavior between more and less privileged classes. A study by Sischo et al. 2 found no association between socioeconomic status and the prevalence of disordered eating practices, but found that increased income was associated with increased weight worries and dieting among American women 33 . However, it is important to note that differences may exist between developed and emerging countries and there is a lack of studies on disordered eating in Brazil to compare results and corroborate such findings.
Limitations
To the best of our knowledge, this was the first study to evaluate disordered eating behaviors using this terminology in Brazil. The lack of a common definition and universal standards for analyzing disordered eating means that the behaviors evaluated by this study and the questions used are susceptible to criticism.
Although this study used questions from instruments with recognized validity and reliability 15, 16 that are applicable to larger samples, due to the lack of standards for measuring disordered eating behaviors, it is probable that the question format did not provide a sufficient insight into daily dieting and disordered eating habits. Even more, to ask about diet practice is extremely broad and could encompass distinct eating behaviors. Thus, it is necessary to understand what people mean when they answer that they are dieting.
With regard to the findings on nutritional status, it should be noted that weight and height were self-reported. However, a meta-analysis 34 concluded that self-reported height and weight are good estimates of actual measures, a high level of consistency has been found between self-reported and measured data in Brazil, and self-reported data are considered reliable when actual measures are not available for epidemiological studies 35, 36 .
Applicability of presented results
Eating and weight problems are extremely worrying in the present context. It is necessary to evaluate the whole spectrum of eating disorders, not just overweight, obesity and the classic eating disorders. Etiological factors must be identified before they are made indistinct by physical and psychological changes which accompany obesity and eating disorders 24 .
The association between overweight and disordered eating suggests that combined interventions could have positive synergic effects 8 . Obesity and disordered eating share common characteristics and risk factors, such as body dissatisfaction, low self-esteem, dieting, binging, the influence of the media, weight teasing and extreme worry about body weight.
Current public health strategies that focus on obesity could exacerbate the disordered eating problem 8 . Health professionals should focus their attention on treating patients with disordered eating behaviors using counseling techniques to normalize eating and reduce dysfunctional thoughts and practices. Public health authorities should transmit messages about the health risks involved in dieting practices in order to raise awareness about the flaws of these and other popular body weight control practices, and draw attention to the benefits of a healthy lifestyle 22, 25, 27 .
Conclusion
Disordered eating behaviors were frequent among this sample of Brazilian female college students, especially dieting, using compensatory methods after eating more than usual and skipping meals. Not eating and skipping meals were positively associated with nutritional status, and were more prevalent among overweight and obese students. Compensatory methods and dieting were positively associated with the education level of the head of the family, with lower prevalence among participants whose head of the family had up to only four years of education.
Further studies of disordered eating behaviors and all associated risk factors across different groups in Brazil are recommended. The knowledge generated by such studies will serve to orientate eating education programs whose focus goes beyond the food and nutrient intake approach, and joint obesity and eating disorders prevention programs. Contributors M. S. Alvarenga was responsible for study conception and design, data analysis and interpretation, and drafting and final revision of this article after the contributions of the coauthors. B. H. Lourenço and F. B. Scagliusi collaborated with statistical analysis, data analysis and interpretation, critical revision of the intellectual content and approval of the final version of this article. S. T. Philippi contributed to study conception and interpretation of data and to the revision and approval of the final version of this article.
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